It has been shown that directed attention to a behaviorally relevant visual stimulus can overcome the distracting effects of other nearby stimuli, and physiological studies suggest that the critical attentional mechanisms are located in visual areas of the ventral processing pathway. This idea was tested in a behavioral study of monkeys with "mosaic" visuotopic lesions of extrastriate areas V4 and TEO (De Weerd et al., Soc. Neurosci. Abstr., 1996). In these monkeys, one quadrant of the visual field lacked input from V4, one quadrant lacked input from TEO, one quadrant lacked input from both areas, and one quadrant received normal input. The monkey's ability to discriminate target stimuli presented alone in any of the quadrants was largely unaffected by the lesions. However, if targets were surrounded by distracter stimuli the animal's performance was severely impaired when stimuli were presented in the "lesioned" quadrants, and particularly in the quadrant affected by the combined lesion. These behavioral results lead to the hypothesis that the lesions interfered with mechanisms of selective attention that normally improve the neurons' ability to discriminate betWeen targets by suppressing the influence of the distracters on the responses. As a consequence, the next stage of processing in the ventral pathway, area TE, should receive information about target stimuli in the lesion quadrants that is degraded by the presence of distracters. To test this, we recorded from TE neurons in one of the operated monkeys described above. The monkey fixated a spot at the center of the computer screen and attended to stimuli presented in each of the four visual quadrants, with and without bright white distracters surrounding the targets. Targets were chosen so that they could be either effective ("good") or ineffective ("poor") in driving the neuron when presented alone. The difference in neuronal responses elicited by good and poor target stimuli indicated the amount of useful information available for a behavioral response. Data from 35 neurons suggest that, in parallel with the previously demonstrated behavioral effects of the lesions, the ability of TE neurons to discriminate between targets in the presence of distracters is significantly more impaired when stimuli are presented within the quadrants affected by the lesions than in the normal quadrant. These preliminary results are consistent with the hypothesis that V4 and TEO provide a substrate for integrating visual input with an attentional signal that biases the competition among stimuli in favor of those that are behaviorally relevant.
It has been shown that directed attention to a behaviorally relevant visual stimulus can overcome the distracting effects of other nearby stimuli, and physiological studies suggest that the critical attentional mechanisms are located in visual areas of the ventral processing pathway. This idea was tested in a behavioral study of monkeys with "mosaic" visuotopic lesions of extrastriate areas V4 and TEO (De Weerd et al., Soc. Neurosci. Abstr., 1996) . In these monkeys, one quadrant of the visual field lacked input from V4, one quadrant lacked input from TEO, one quadrant lacked input from both areas, and one quadrant received normal input. The monkey's ability to discriminate target stimuli presented alone in any of the quadrants was largely unaffected by the lesions. However, if targets were surrounded by distracter stimuli the animal's performance was severely impaired when stimuli were presented in the "lesioned" quadrants, and particularly in the quadrant affected by the combined lesion. These behavioral results lead to the hypothesis that the lesions interfered with mechanisms of selective attention that normally improve the neurons' ability to discriminate betWeen targets by suppressing the influence of the distracters on the responses. As a consequence, the next stage of processing in the ventral pathway, area TE, should receive information about target stimuli in the lesion quadrants that is degraded by the presence of distracters. To test this, we recorded from TE neurons in one of the operated monkeys described above. The monkey fixated a spot at the center of the computer screen and attended to stimuli presented in each of the four visual quadrants, with and without bright white distracters surrounding the targets. Targets were chosen so that they could be either effective ("good") or ineffective ("poor") in driving the neuron when presented alone. The difference in neuronal responses elicited by good and poor target stimuli indicated the amount of useful information available for a behavioral response. Data from 35 neurons suggest that, in parallel with the previously demonstrated behavioral effects of the lesions, the ability of TE neurons to discriminate between targets in the presence of distracters is significantly more impaired when stimuli are presented within the quadrants affected by the lesions than in the normal quadrant. These preliminary results are consistent with the hypothesis that V4 and TEO provide a substrate for integrating visual input with an attentional signal that biases the competition among stimuli in favor of those that are behaviorally relevant. To identify cortical regions activated during covert and overt shifts of attention, we carried out a functional mapping experiment in which the same subject undergoes tasks of covert and overt visual orienting. Brain activity was measured in 10 right-handed subjects, 5 male and 5 female, using fMRI during the performance of two different types of tasks: 1. Responding to the onset of visual targets (flickering stimuli) presented randomly at unpredictable locations within the visual field while fixating a central square; 2. As in 1., but subjects are free to explore the visual field to detect the targets. Responding to centrally presented stimuli was used as a control task. Irrespective of sex, both tasks of shifting attention evoked largely overlapping patterns of activation. Compared to the central detection task, both the task of covert orienting of attention and the overt orienting task including eye movements significantly increased rCBF (p=0.001, uncorrected) bilaterally in occipital visual areas (BA 18, 19) The partial reinforcement extinction effect (PREE) refers to the increase in resistance to extinction of an operant response acquired under partial reinforcement relative to that acquired under continuous reinforcement. Prepulse inhibition (PPI) of the acoustic startle response refers to the reduction in startle reactivity towards an intense acoustic pulse stimulus when it is shortly preceded by a weak prepulse stimulus. It has been suggested that these two behavioural paradigms tax two forms of attentional processes, and their dysfunction has independently been linked to the neuropsychopathology of schizophrenia. While PPI reflects an innate early attentional gating mechanism, the PREE is believed to involve the development of acquired inattention towards omission of expected reward. The proposed neural substrates for normal performance in these paradigms appear to overlap considerably, both focus on the importance of the nucleus accumbens and that accumbal function is normally under the modulation of timbic structures, including the medial prefrontal cortex (mPFC). The present study examined the effect of cytotoxic mPFC lesions that typically damaged the prelimbic, infralimbic and the dorsal anterior cingulate areas on the development of the PREE and the expression of PPI in the rat. The lesions led to near complete abolition of the PREE and significant attenuation of PPI. The lesions also increased spontaneous locomotor activity, but this effect appeared to be marginal and transient in nature. On the other hand, these lesioned animals displayed normal preference for a novel object when it was presented jointly with a familiar object which was encountered by the animals ten minutes ago within the same context. This also served as a test for spontaneous object recognition memory within this delay interval. The present results strengthened the hypothesis that the integrity of the mPFC is critical for the normal development of the PREE and the expression of PPI, possibly via a disruption of ventral striatal function. This suggests that prefrontal dysfunction might be related to the attentional impairment seen in schizophrenia. The (PPI) and prepulse facilitation (PPF) are two forms of acoustic startle plasticity in which the reactivity towards a startle-eliciting pulse stimulus is reduced and enhanced by a preceding weak prepulse stimulus, respectively. Disruption of PPI has been associated with the psychopathology of schizophrenia; it has been reported in schizophrenic patients and in rats treated with the noncompetitive NMDA antagonist, dizocilpine (MK-801). The present study was designed to compare the effect of systemic dizocilpine on PPF and PPI at four doses" 0.2, 0.1, 0.05 and 0.025mg/kg. PPI was induced by weak acoustic prepulses of different magnitude (4 12dBa above background) whereas PPF was produced by a visual prepulse in the form of a momentary absence of the test chamber's houselight. In addition, spontaneous locomotion was assessed prior to, and subsequent to, the PPI/PPF test, to evaluate the drug's effect on locomotor activity and stereotypy. The dose-dependent disruptive effect of dizocilpine on PPI was replicated. However, the form of disruption associated with the highest dose was distinct from that of the lower doses. Although clearly attenuated relative to controls, rats treated with 0.1 or 0.05mg/kg of dizocilpine still exhibited significant PPI, and the degree of PPI varied positively with increasing magnitude of the acoustic prepulse. At 0.2mg/kg, dizocilpine completely abolished PPI regardless of the level of prepulse magnitude. At this dose, the animals also displayed characteristic stereotypy during the spontaneous locomotor test. Unlike previous reports, however, dizocilpine appeared to remain effective in attenuating PPI even at the lowest dose (0.025mg/kg). There In this study we investigate whether the stimulus evaluation system can pass information to the response activation system before completion of the evaluation. Behavioral responses of freely-moving rats were characterized in a decision-making reaction time task. Subjects were first trained in an auditory pitchdiscrimination task involving a go/no-go response choice. In a subsequent phase, the two tones used in the previous phase were simultaneously presented in different combinations from two locations. Only the presence of the correct tone from the correct location was predictive of the reward. Another set of rats was trained in a mirror paradigm, in which the subjects were first trained in an auditory localiaztion task involving a go/no-go response choice. In this case the same frequency-modulated sound was presented either from the right or from the left loudspeaker. In a subsequent phase another sound is presented simultaneously, either from the same side or from the opposite side of the apparatus. In this case also the presence of the correct tone from the correct location was predictive of the reward, but the pitchdiscrimination followed the place-discrimination task. The observed behavioral strategies suggest a competition between two processes: one involving stimulus evaluation, response preparation and execution, the other involving recognition of the stimulus features associated with inhibition of the goresponse. The full time course of the response to conflictual stimuli involving two different tones indicates that the subject has some control over the use of partial information provided by early communication between the stimulus evaluation and the response systems. Furthermore, multiple single units were simultaneously recorded from the temporal cortex of the behaving rats and the search for complex patterns of firing revealed that the onset time of selected patterns was related to the reaction time of the subject. The comparison between the two variants of this paradigm revealed that the succession of the tasks being learned had a deep impact on the performance of the subjects. Our results are compatible with models that postulate continuous flow and asynchronous discrete processing between stimulus evaluation and response activation system. Although apomorphine decreased PPI, the non-monotonic function and the peak inhibition for the 20 ms condition seen in the saline-treated rats were still present. On the opposite, ketamine decreased PPI in a way rather independent of the PD parameter. There was no more peak inhibition at the 20 ms condition and the function was flattened. The results showed that PPI has temporal parametric determinants, especially the prepulse duration, which may have influenced differentially the effect of drugs used to mimic a deficit seen in schizophrenia.
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A FUNCTIONAL MRI STUDY OF The new Tower of London task (TOL) consists in mentaly displacing colored balls in order to achieve a goal position. The TOL involves various working memory loads as a function of task difficulty. We compared human cortical activations during the TOL in 3 conditions: "Control" 0 or move; "Easy"" 2 or 3 moves; "Difficult": 4, 5 or 6 moves. Images were acquired using gradient echo conventional sequences in a standard 1.5T Signa (subjects had given their formal written consent). Performance and response time were recorded simultaneously. Our experiments showed that, as compared to the "control" condition, the "easy" and "difficult" conditions produced significant activations of the prefrontal cortex (superior frontal and precentral sulci), anterior cingulate area and intraparietal sulci. Moreover, when considering individual performances, two groups of subjects emerged Group 1, with good (> 70%) and stable performance, showed similar activations of the prefrontal cortex during the <<easy>> and <<difficult>> conditions. Group 2, with lower (< 70%) and unstable performance, exhibited marked extension in prefrontal activations in both conditions as compared to group 1. In contrast, the two groups did not differ concerning parietal activities. Thus the selective increase in activation of the prefrontal cortex in subjects with lower performance may reflect the cognitive effort required by the task. Organisms receiving repeated presentations of a stimulus without consequences subsequently disregard this stimulus when it is followed by significant consequences, e.g., reinforcement. This is manifested in slower conditioning to this stimulus as compared to a novel stimulus and constitutes the phenomenon of latent inhibition (LI). LI is absent in rats and humans receiving the psychotomimetic amphetamine and in acute schizophrenic patients. Neuroleptic treatment restores LI in amphetamine-treated rats and schizophrenics. These results have led to the proposition that LI disruption models a cardinal cognitive deficit in schizophrenia, namely, an inability to ignore irrelevant stimuli. Consistent with the temporal lobe pathology implicated in schizophrenia, it has been shown that conventional hippocampal lesions disrupt LI. However, we recently found that total transection of the fornix fimbria left LI intact.1 The present experiments investigated further the involvement of the hippocampus in LI using excitotoxic lesions and stimulation with NMDA. Lesioning the dorsal, ventral or the entire hippocampal formation with NMDA vas without an effect on LI as assessed in two procedures, conditioned emotional response (CER) in rats licking for water and two way active avoidance (2WAA). In the 2WAA procedure there was a trend towards enhanced LI following the complete hippocampal lesion. However, using stimulation of the ventral hippocampus with a low dose of NMDA (0.7tg/0.5l, bilaterally) we found attenuated LI in the CER procedure. These results indicate that increased hippocampal activity plays a role in LI disruption, but the hippocampus is not necessary for LI expression. We obtained a similar differentiation between hippocampal lesions2 and stimulation3 in another model of attentional deficits associated with
